Deoxyribonucleic acid base composition, deoxyribonucleic acid-deoxyribonucleic acid hybridization, and biochemical studies were performed on some problematic enterococci of unknown taxonomic position. Our results indicate that some motile, nonpigmented strains are members of Enterococcus gallinarum, whereas motile, yellow-pigmented strains belong to Enterococcus casselijlavus. Four nonmotile, yellow-pigmented strains were biochemically and genetically distinct from all previously described Enterococcus species and constitute a new species, for which the name Enterococcus mundtii is proposed. The type strain of Enterococcus mundtii is strain NCDO 2375. 5) . Although the vast majority of enterococci can now be identified with confidence, there are a number of "enterococcus-like" strains whose taxonomic position remains equivocal. These include a variety of motile strains isolated from human clinical conditions which have in the past been designated Enterococcus (Streptococcus) faecalis or Enterococcus (Streptococcus) faecium (2,14) or both, although neither of these species has been described as motile (16). Similarly, the taxonomic position of some yellow-pigmented enterococci isolated from soil (19) and plants (20) remains unresolved, although preliminary DNA-DNA homology studies have indicated that they are not related to Enterococcus casselijlavus (20). Other yellow-pigmented enterococci have been isolated from cows (11) and have been shown by Farrow et al. (6) to be distinct from previously described Enterococcus species.
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In the present investigation, biochemical and chemical studies were performed with representatives of the taxa described above in an attempt to clarify their taxonomy, Our results indicate that the nonpigmented, motile strains currently listed as variants of Enterococcus faecalis and Enterococcus faecium are in fact members of Enterococcus gallinarum, whereas some yellow-pigmented nonmotile strains from plants and soil represent a new species, for which the name Enterococcus mundtii is proposed.
MATERIALS AND METHODS
Strains. Details concerning the test strains and their sources are given in Table 1. DNA base composition and DNA-DNA hybridization. DNA was prepared by using a modification (6) of the method of * Corresponding author. Garvie (7). DNA base composition was estimated by thermal denaturation in standard saline citrate, as described by Garvie (8), using DNAs from Leuconostoc mesenteroides NCDO 768 and Escherichia coli K-12 NCDO 1984 as standards. DNA-DNA hybridizations were performed under optimum conditions (25°C below the melting temperature) by using the membrane filter method described previously (9).
Cell wall peptidoglycan. The peptidoglycan types of two strains (strains NCDO 2374 and NCDO 2375T [T = type strain]) were determined. Cells (0.5 g) were disrupted by using glass beads and a Mickle disintegrator (Mickle Laboratory Engineering Co., Gomshall, United Kingdom), and walls were purified as described by Schleifer and Kandler (15). The amino acid compositions of the wall hydrolysates were determined by using paper chromatography and an automatic amino acid analyzer.
Long-chain fatty acids. Dry cells (50 mg) were degraded by acid methanolysis, and fatty acid methyl esters were analyzed by gas-liquid chromatography as described previously
(4).
Biochemical tests. Biochemical tests were performed by using the API 20 STREP and API 50CH systems (API Products, Basingstoke, United Kingdom) according to the instructions of the manufacturer. Test preparations were incubated at 37"C, and readings were made after 4, 24, and 48 h. Motility was tested by using stab inoculation into yeast-glucose-phosphate broth (8) modified to contain 0.1% glucose, 0.1% lactose, and 0.2% (wthol) agar (Oxoid no. 3; Oxoid Ltd., Basingstoke, United Kingdom). Pigment production was observed in wet packed cells harvested by centrifugation.
RESULTS AND DISCUSSION
The DNA base compositions of the test strains are shown in Table 1 . The nonmotile, nonpigmented strains had guanine-plus-cytosine (G + C) contents which ranged from 37 to 40 mol%, whereas the motile, nonpigmented strains had a slightly higher G+C content range (40 to 42 mol%). The G+C contents of the motile, yellow-pigmented strains ranged from 42 to 45 mol%, whereas the nonmotile, yellowpigmented strains had a significantly lower G+C content range (38 to 39 mol%) ( Table 1) . These values are within the accepted G+C content range (ca. 37 to 45 mol%) for the genus Enterococcus (3, 16). Furthermore, the division of the yellow-pigmented strains into two groups on the basis of DNA base composition is in accordance with the results of Table 2 . The nonmotile, were found to be motile in this study. The description of Enterococcus gallinarum (2) should be amended accordingly. The yellow-pigmented, motile strains with DNA base compositions ranging from 42 to 45 mol% G+C formed a single homology group that was 58 to 80% related to Enterococcus casseliflavus NCDO 2372T and 79 to 97% related to Enterococcus casseliflavus ATCC 12817. This homology group included three strains from human sources (strains ATCC 12817, ATCC 13638, and NCTC 4725) and four strains from vegetable material (10). Four nonmotile, yellow-pigmented strains formed a distinct homology group that was 79 to 93% related to strain NCDO 582. Two of these strains (strains NCDO 2374 and NCDO 2375T) were derived from soil (19), one (strain NCDO 2377) was isolated from plants (20), while strain NCDO 582 was isolated from cow teats (11). Strain NCDO 582 was ca. 25 to 50% related to other enterococcal species and 10% related to Streptococcus garvieae NCDO 2 W T ; S . garvieae is also nonmotile, and one strain of this species is known to be pigmented (9). Although strain NCDO 2379 was nonmotile and yellow pigmented, it was not related to the homology group described above or any of the other Enterococcus species examined. Similarly, strain NCDO 2138, which was isolated from mastitis, was found to be distinct from the other enterococci examined and thus also remains unclassified ( Table 2) .
Our investigation clarified the taxonomic relationships of a number of "problematic" enterococci. In particular, the identification of Enterococcus casseliflavus and Enterococcus gallinarum strains from human sources resolved the taxonomy of strains previously thought to be motile "variants" of Enterococcus faecalis and Enterococcus faecium (1, 12, 14) . The results of this study also demonstrated that nonmotile yellow-pigmented strains NCDO 582, NCDO 2374, NCDO 2375T, and NCDO 2377 represent a distinct species, for which the name Enterococcus mundtii is proposed.
Description of Enterococcus mundtii sp. nov. Enterococcus Table 3) . The major fatty acids are hexadecanoic, octadecenoic ( A l l ) , and cis-ll,12-rnethylenoctadecanoic acids. The G +C content of the DNA ranges from 38 to 39 mol%, as determined by the melting temperature method. The strains form a distinct homology group, as determined by DNA-DNA hybridization. Isolated from cows, the hands of milkers, plants, and soil. The type strain is strain NCDO 2375. ' Hippurate and enzymatic tests were performed with the API 20s system. +, Positive; -, negative; v, variable; +(-), most strains positive but occasional strains negative; -(+), most strains negative but a few strains positive.
